IN 1920 a. paper (a) was read by me before the Ophthalmic Section of the Royal Society of Medicine in which it was deduced, from the sizes of the optic disc cups at different ages, that the cup normally increased in size with age. In another paper, read before the South Western Ophthalmological Society in 1935 (b) at Bath, a diagram was exhibited showing increases actually observed. In the present paper 234 eyes, observed for a period of fifteen years or nearly so will be compared with 280 eyes, observed contemporaneously with the fifteen year group, but observed only once, and not included in that group. Finally these two groups are combined together, and a general rule as to the average growth deduced.
All the discs recorded were normal in appearance. Cases of cataract were included if the discs were sufficiently clear to be drawn. Similarly small corneal nebulae were included. All other forms of disease in the eyes were excluded. There were no cases of abnormal congenital conditions in these series.
The method of recording was that devised by me in 1920 and practised by me since then. The outline of the disc is drawn of its apparent size. The outline of the cup at the suirface of the disc is then drawn of its apparent size-and in its proper position. Similarly the outline of the bottom of the cup is drawn. -Usually the outlines of the surface and the bottom of the cup are connected by three or four lines. This last detail is unessential, but to my eye they serve to link up the two cup outlines together. Finally a note is made of the depth of the cup in dioptres. In the case of cups where the cup is larger at the base than on the surface, a bracket is made outside the disc margin at the place where this is so, and " bulbous " written there.
To estimate the size of the cup a transparent grid is used. The apparent size of the disc and of the cup surface are found, and the size of the cup expressed as a percentage of the disc. Table I gives a summary of these eyes. The group clusters around early middle age, for about this time that the social circumstances tend to be more stabilised, and patients are more likely to persist in coming to the same oculist.
As will be seen later, the averages for the early years are rather group.bmj.com on June 21, 2017 -Published by http://bjo.bmj.com/ Downloaded from high, those for the later too low. The irregularity in the maximum initial cups should be noted; that for the 11-20 years is 61, the highest in the fifteen year group.
The slope is the percentage growth per year of the cups. It is an important measurement, for by this the rate of increase of the cups is ascertained, and the various cups compared with each other. Thus, the ten year group, derived from the fifteen year group by subtracting the growth of the last five y-ears, is found by the slope to have the same value, 1 9, as the fifteen year grouip. This means that the average increase for the whole term is unaltered; although the individual cups differ from each other. 1-10 p.c. 2-9 (2) 3I2 (2) 2-9 (5) 2-5 (9) 3 8 (7) 4'6 (1) -11-20 ,, 1-5 (4) 2 9(12) 2-6(11) 2-5(15) 2-5(19) 2 4 (7) 2'5 (7) 21-30 ,, 17 (6) 14 (4) 1-0 (3) 15(26) 2'1(24) 2-3 (7) 0.0 (1) 31-40 ,, 0 7 (3) 1-5 (1) 0-9 (4) 1-5(10) 1'9 (6) 2 1(13) 0 6 (3)
41-50 ,, 1-7 (1) IO2 (2) 1-3 (6) 0 6 (7) 0-6 (1) 1.1 (2) 1-4 (4) 51-60 ,,
An interesting condition is seen if the various age classes are separated out according to their cup sizes. In Table II this has been summarised in the slopes for the various values. \Vith seven exceptions, the slopes have arranged themselves in suclh an order that the smaller initial cups have the higher slopes, the total number of the items being 37. Although some of the subgroups are quite small, the proportion of 30 to 7 is significant, all the more that the discrepancies, 0@2, 10,1,O, 0 1, 0 4, 2-5 and 0-8, have among them three groups which each have cnly one eye.
This means that the smaller cups tend to catch up the larger, but they are only partially successful. The consistency of these cup groups is surprising and was unexpected. The smallnes.s of some of the groups, a statistical disadvantage, is counterbalanced by the occurrence of this inverse order in all the seven age groups. Average slope. The chart -A exhibits the final combined average for the various age groups, they are shown as black dots. They are nearly in a straight line. If a straight line is drawn from 23 (11-20 yrs.) at a slope of 0 35, it will cut the 71-80 yr. line at 44, and, if this is prolonged to th'e left, as far as the 0-10 column, it will cut it at 19 5. This is an average slope for the disc growth. The general formula is thus: 19'5 + (0-35 x age in years) = Average cup for that particular year. This formula must be taken for what it states, it is the average between the wide extremes of the maxima and the minima, as shown on Chart A. Nevertheless the nearly straight line shown by the actual figures shows that it is reliable as an average. The figures for the individual cases tend to group themselves around the averages, as should be the case if the latter are representative.
The practical point that follows is that any cup above 70 per cent. should be regarded as suspect, and be considered with the fields and tension before' it can be 'said to be normal. It has seemed to me that a large cup cannot be accepted as physiological unless these precautions are taken. -_ Ctq so group.bmj.com on June 21, 2017 -Published by http://bjo.bmj.com/ Downloaded from I)ecrease in the cups. In one eye the cup was 10 per cent. smaller at the end of fifteen years. Twelve others showed a decrease at some time, though all these were larger at the end of the fifteen years than at the beginning. These tempotary losses were 3, 3, 4, 5, 5, 6, 6, 6, 7, 10, 10, and 10 per cent. One cup was stationary for the whole period, it was 36 per cent. Five others showed very small increases 3, 3, 4, 5, and 6 per cenit.
It is not uncommon to have a period of arrest of growth of the cup. This may occur at any period, when first seen, during the increase, or towards the end; examples are given in-Chart B, which gives types of cup changes. It will be seen that in some of these the record extends over more than fifteen yeais.
Depth of the ctups. Increase in depth tends to happen with the enlargement of the cup area. but irregularly so. It may be stated as a generalisation that if a cup enlarges to 60 per cent., its depth will increase generally by 0'5 to 1'0 dioptres, but by no means invariably so. A disc may increase to 100 per cent. and yet retain a depth of 1'0 D. An increase to 3 1), with an enlargement of the cup percentage must be investigated by the field and tension.
It is not easy to find any one cause for the cup enlargement. In the early years it can be attributed to the natural growth of the body, but fhis cannot be the reason for the continuous enlargement which goes on after youth, after the body has stopped growing. It may be other influences come into play which cause the enlargement to continue, which cannot be considered as pathological. Ouir bodies are always undergoing change, which in ordinary terms would not be thought abnormal, and are considered as part of the processes which lead to old age, yet are not, in general terms, thought to be pathological, though in an exact sense, they are. Perhaps the cup enlargement should be so considered. But this is merely to place it in a group of effects which we do not iunderstand, thouigh well recognised as the approalch of old age. In the case of the eye, however, these changes do not affect the attributes of sight, according to the standards applied in the routine of ordinary practice, nor vision as used in every day life. It must be acknowledged that this is an analogy rather than an explanation. 
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